When separate and distinct cellular elements, having no anatomic continuity and possessing inherently different rhythms, are placed in contact with each other, they sometimes begin to discharge impulses simultaneously at a common rate; when this occurs, it is logically called synchronization. Such synchronization has long been known to occur in juxtaposed nervous tissues; it has also been shown to develop in fragments of heart muscle or in whole cardiac chambers placed in contact; and when complete block is present, it may develop in the living heart between atria and ventricles.
If the "hook-up" between cardiac elements is short-lived, lasting for only a few beats, after which the separate elements resume their former independent rhythms, Segers' has applied the term accrochage (a hooking together).
Thus there is overlap between the two terms, accrochage being merely a brief bout of synchronization.
It may here be emphasized that atrioventricular synchronization does not mean merely the synchronous or almost synchronous contraction of atria and ventricles-else the definition would embrace A-V nodal rhythm. The 38 essence of synchronization is that atria and ventricles respond to their own separate pacemakers which are, however, beating synchronously-two individuals retain their separate autonomy, yet walk for a while in step.
REVIEW OF LITERATURE (1) Synchronization between Cardiac Fragments
In 1946 Segers' reported that if two fragments of frog heart were placed in contact, they would often begin to contract exactly in phase. He found that for this to occur the rates of the 2 fragments must not differ by more than 25 per cent: the incidence of synchronization was indeed proportional to the difference in rates-at a 25 per cent difference it became a rare phenomenon, whereas when rates were within 1 or 2 per cent of each other, prolonged synchronization developed in approximately half his experiments. The rate at which the two fragments "synchronized" was equal to, or more often slightly less than, that of the more rapidly beating fragment; thus synchronization was primarily the result of an acceleration of the more slowly beating fragment with minor if any slowing of the more rapid fragment. Synchronization was also observed to occur in a 2 to 1 ratio, especially when an atrial fragment was placed in contact with a ventricular fragment. This 2 to 1 type of synchronization occurred in more than half the experiments when the inherent rate of the ventricular frag-1, 4 to 1, or even 3) to 2 ratios were observed. The 3 to 2 type of synchronization, in which every third systole of the more rapid rhythm coincides with every second systole of the slower, is clearly a more complex interrelationship than the others, as it involves systoles in both fragments that are "out of phase." Attention is drawn to it because the second record here presented ( fig. 5) dependently in complete heart block as one might be inclined to think." He described a patient with complete A-V block in whom the intrinsic atrial rate was slower than that of the ventricles; whenever the P wave, having "overtaken" and passed the QitS complex, reached a distance of 0.19 second after the onset of the QRS, then the rate of the atria accelerated to become identical with that of the ventricles. This observation was not documented with a published tracing. Subsequently, Fischer5 and Kiseh6 also stated, but again without publishing illustrative tracings, that the rhythms of atrial and ventricular pacemakers could synchronize during complete A-V block.
In 1947 Segers7 described a patient with complete block whose atrial rate was constanitly double that of the ventricles. That this was not simply a 2 to 1 A-V block was clear from the facts: (1) the P waves varied in their relationship to the QRS complexes sometimes appearing before, sometimes after, and sometimes coinciding with them but always remainied closely "hooked" to them; (2) figure 2 . The zero line represents the incidence of P waves and the black (lots represent QRS complexes. Points plotted above the zero line thus represent successive "R-P intervals" (beginning ws-ith that of the first labeled P wave) before synchronization occurs; the fourth to the seventh beats represent synchronized P waves and QRS complexes; points plotted below the line represent succeeding "P-R intervals. "
Against the argument for coomplete block with idioventricular rhythm is the fact, that the ventricular rhythm, during the periods where P waves are apparent, is not regular; there is a progressive shortening of the R-1t interval.
Furthermore, if we accept complete A-V block, two obvious differences from the usual behavior of Segers'" synchronizing tissues present themselves and perhaps deserve comment: (1) the intrinsic rhythms of the two pacemakers are rather widely separated, the ventricular rate (85) being only 74 per cent of the atrial (115); (2) during the periods of accrochage, synchronization is achieved exclusively through acceleration of the ventricles with no retarding of the atria.
The remaining and most attractive possibility is that the record shows only incomplete A-V block with P-R intervals progressively lengthening until synchronization occurs. Beginning with the first labeled P wave in lead aVF ( fig. 2) we may measure successive P-R intervals as 0.26, 0.42, and 0.50 second. The next P wave is then lost in the QRS complex and the P-It interval is, therefore, equal to the R-R interval (0.54 see.). For the next few beats the P-R interval remains equal to the nUp; -P P (P) (I').
A-V relationships plotted (on the assumption of incomplete A-V block) from lead aVF, figure  2 . Beginning with the first labeled P wave, progressively longer P-R intervals are represented until the QRS of the preceding cycle synchronizes with the next P wave; they then remain so synchronized until a ventricular beat is dropped.
R-R interval, so that the P wave "belonging" to the next QRS complex remains concealed in the preceding QRS. If this is the correct interpretation, it represents synchronization of the atrial impulse with the ventricular impulse of the preceding cardiac cycle and the A-V relationships may be represented as in figure  4 . If this explanation is acceptable, it is necessary to assume that the P-R interval occasionally exceeds the R-R interval. Thus the QRS immediately following the first labeled P wave in lead I ( fig. 2 ) must represent the ventricular response to the P wave buried in the preceding QRS complex.
Case 2. A 49-year-old white man had his first known attack of rheumatic fever at the age of 38. At that time his physician told him that he must have had rheumatic heart disease for many years. For the past 10 years he has had mild exertional dyspnea. Three years ago the electrocardiogram showed right bundle branch block. One week before the tracing here presented ( fig. 5) constantly observed in the record a year previously. In the 12 lead electrocardiogram from which figure 5 is taken, the mechanisms rapidly alternated-the longest run of sinus rhythm observed being 16 beats and the longest of idioventricular rhythm, 15 beats. Each run of idioventricular rhythm began with an idioventricular QRS complex which coincided exactly with the expected time of the next P wave.
A "ventriculo-atrial" arrhythmia, of the type to which attention was first drawn by Erlanger and Blackman2 in 1910 and which has been the subject of many observations and discussions since, was also to be seen in the tracing during the bouts of complete block with idioventricular rhythm. This is clearly discernible in the strip reproduced in figure  5 -the P-P intervals containing ventricular complexes are shorter than the non-QRS-containing P-P intervals.
Mechanism of Synchronization
When independent cardiac fragments or chambers are placed in contact, it is obviously possible that the influences mutually exerted may be either mechanical or electric or both.
Segers' showed that the phenomenon could be mediated by electric influences alone; for he found that synchronization developed in heart fragments that were mechanically isolated and were connected only by a "bridge"
